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?-assert(animal(lion)). .Y^ x 
?-assert(animal(tiger)). x 
?-assert(animal(tiger)). x 
?-animal(tiger). .y^ x 

yes x 

?-animal(cow animal(lion).].i2. * 

Yes x 

?-assert(carnivore(lion))..0£. x 
?-assert(carnivore(tiger)). x 
?- animal(lion),camivore(lion)..i£. x 
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2 *- ULa 


X ^_L>ij_taJ MLa jj->J! ( _ T i3 • 4_a-Li _\Jw G _L3 4 i a*~~-i 4 jL CjL^LijJ! 4- ■‘r—>.,1 L)^=a^i 4_>i^j_i 4JlJ 4- ^_2>-j»_i 

jl LuaL>. IJ.j_>. (Jit,<7< i 4ji 4_>i_4 jjJ I 4- Jy>mI j-t-^IL) X = 10 t _LL S>j (jl L L ‘ tSLa.Jj La 4j.iL*_a 4- 5^ -i i uL a 4j j-L-i_at T i.il 

*4_g_L^ _L>- Lj _Ld 4j I‘~~i 4_g_m Li J y^T J.I i Li ii~ ~>i ) • i_i_tuL^Jl OjJf—t I3 4- ^j-a 4 1 >^~» 

PROIOG l uV^m 

^LL<_CU jkk‘-—\ ^-kj->i-l twUJ 4 Lu ltd i _V_U j ^_ajJ I 4 -LlU.LlU-} Prolog 4 r l! I j_LlJLJ 

4- j^-tSLJ 1 <-_aj->JI jV L^j^L^o ^3 Prolog 4- 4-^g-a SwL^LaJI oLla * (ATOM) 3j3 jj LxjLj djLLLcI 

3jUiUiII O-LA j 1 li.i1 i-llluJ uijl 4* t>4-LLd' lj -4 4LJ4UiI! gi 3j jjl JI j-L-q-J La 4_a_LSLI I 4 _j1 JlJ 

4_l1Lc 4^n_a I CjIjlJ jJLtu 4- ,_) L>J! Lq-f—i. .‘—ii 1^ uj^r^^t_4i! Ljli3jji_a ^i g Lg-tu i jL_L>. 1 •—* * ^ <>j * 

-A_)lx. j_a i 3j3 ^i Jy>i_i.a LjjI ^y l c La 4 al^a > (j! • 4_i j_l_L£_) 1 4J«JJ I >_2jL>i_a ^j-a ~4.L-a.L-u j*l. 1 >t~ mL > i nt,I 

: MLa 4_> a I .ATI l_l£jJ La ^ylc - L o T l-xj^ ^~-» ■ 1 1 
• 4 ^j^->i-a ji l #-*- 4 j^jLLU l^_al_L>Llxul ^jSLq-j) 3 ji 9 nlm 9 l 

tujy pa ll J'v ui i 4_aI_ l>LLu/I ^jSLqj) (J j - > L L q An I PTl91 

((j^Ji-a John j ^-i-u l= 3 Lg-ai .>m i.sLa-)) 3j3 John 

4_>-lj jj-olIJJ l-L4> 131 Vl li w 3 a l-L4> (jatJ — c-fljitail (ii)^)^>JI-a Joh 17 

• ( ^ 4 -L a 

3;3 X 4 -‘ JX 


X 


X 

X 


X 

X 

X 

X 

X 
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INSTANTIATION ,5,^11 ciVwXt, uuj 


: ^L_a * 4 _o-L 3 4JHa^l ^ i 4 j_)Ij 4-^-i-3 ^^LujJ I (Jauv L^-_i 3 ^yJ! 4_u L q-xJ I 

?-X is 2+2 

X—4 : Prolog + 5 Lj ^ . 2+2 J++Jt+Jl ^ J j ■' —> X Lui 

oijyi ojf? prolog Amzi 4 .. Jji+Ji p+> j+p .1 o^= ij) i+> Prolog jU+ 

ojsj(spacebar) dii+j.i ^ j+. -up.i ^.spacebar =next solution 

■ j-L-t-a T JI Li^I ^j-a j» 4 jijnO t_)ljj>JI 

* (_£yi»Vl (^j) 11 nt, I 4_cJlc uli d J I 4 4 l < 111^1 4 t mi. 1 I-L&j X t _J y> i-ba- U 4 4 -a-b 3 gLLa^L 1 < 1 c~j J Lll! 1 _L 4 i 4 
4 - 4 -t -2 i j^ cilA-y-guJ *~> Y \ s L 4 JJJ -30 ^ji L )^4 ” 4 _a_g 3 J j a T lXI ql LtT L pTOlOg 1^_>4 Cj^TLs. lL!Ll 4 > (jl Jl_>- 4 jI 

1 ui in j "• ^—<i LLa 1 \ ii i Lq.1^—?^ Lq^JLgJ ^La_L>JI {*->-£■ * i->o^ jLLlu^TI olL4) (J-L L o T iJI 4_> 1 qr ^ 31~ -LA I jj< Ly > -L sj La- U -C 

* Lq^JLo lj la^LL>- y I 

?-X= 9 pple,Y=X. 

X=apple. 

Y=apple. 

• apple ^iX 4_a_g2 j^' ' Lub_ii 4 - L LlLj ftL -1 Y^yjLU! Jy>i_li!. 9ppl6 3 j_lIL X 3 ^' ^J- LL o T iJI ^ILi Ll4> 


X 

X 

X 

X 

X 


Y 
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el£d-dllLi>_jL<-a ^Jal-^j|^)(_gj'ij.i.i.a-^ Y 


PROLOG ui s—j ^j_-*ji 


JSLill l >4j ; uL«Jj r ^j.jMill Prolog X 

?-X=2,Y=3,Z is X+Y x 
X=2 x 
Y=3 x 
Z=5 x 

LUI jj-ljljJ I > hi • A l> j^ ^Jj= 3 4 -a i >i i ^_>i_i.-a ^Jj=j 4jI it-^ *»»X 

?- X=Y-2 Y=2X x 

j mmi a (j _4 i i i in l_X 4 >^ X = It Y=2 4 _>i_bJLll Prolog - U ju (jl uM: 1 i ii t->‘i a • LliiajJl jntiii ^jLU jL »_4 LLi_lJ LL& X 

j i ii rttl 1 _u2i jglii _l2 4 i (J^ 3 (^i •—■ t , 4 i—> ■ I jLxJ I «_j Lt_ajj!I^_>- 4 \ht i-i (ji pro log 

i_jLt_ajj 1 ^_>- 4i L^-'lSLI Prolog 4JlI 4_ i 4 K iti a (_)->■ • ^a- l c (jSLtlu l_L<i*_a j m 

. ijmJLu SLLajtll Ljy.aLxU 


X 

•? La prolog 4_>lh \‘noj x 

?- product is 20*30/60. x 
?- A=(20+4)/6,B IS (A*A)+4. x 
?- X=2+3,Y=8/4,Z=X*Y. x 
?- X=2+3,Y=8/4,Z is X*Y. x 
?-X is 2+3 Y IS 8/4,Z is X*Y. x 
• .-L *r—» Lu l l ' ' Y PROLOG j • •< A a 4- L i-aVt £-L£i 


43j-Jti.l So^LS '4r j*l JLgnlLmt 

:^1LUI (Ji ii 11n*i 11 ^Yl ^ tX il. i i m If. »i"11 i t-s^TI 5_LCU ^j_a uLa^_L*_a ^ylf. ~>i iT Cj'^^ s> %-iX i J X 

?-assert (car(ford)) x 
Yes x 

?-car(Car). x 
Car=ford. x 

> i-'-S - i,iLi ^'iji a_ Oar 5^1 1 m . i' l_ i '~— 1 tjj l. j L . n f&j i'iji a. car(ford) i~*■ l—i x 

■ j-~ 3^.L£i_ prolog ^o^ jjCarj^ai 

iisjjiii i— cjL^Lti i c L 4jjjL)_j carji*.■ ,, ~i prolog u.2 ~car(0ar) ji... \i t ui^> x 

ca r 4_4 _u i l l 1 j>-4 lljua ,ji 

Pattern matching x 

Ford jj&j < iisj-xiI Socia 4- car^j-btXi ^•••* ^ a ^ w; L ^ £ a^%juj Carji,., az ,„vi .t->,,,« jvi prolog*iL>-ij x 

ford 4 . 4 ^ <• iu p^sLjji p_i 4 i i\_i >i~ii • 4_ujm 14 <>_>dju&ci ^ 4 - 4 - 1 ^ 4 _iLi 4 i^~y < i^~y Vi jj^^ji^Oar iji * x 

• Car 

V i_jL>ijVL I iji 0^ bi J i-JI i_i^o lij La prolog JLtuj X 

glt^r 1 ^y£. J^xJl jL>oI 4j 1 4 i~ 0j * 00 ujI^^sJ! prolog Lj_>i_JI j F';,a ' lai 4^J_*1! SocLa 4-2^iLLUI _a 

•^a-LaJdi 4 r- unification 4 ^ « - L 4 Jti 4 _^_ii mi a • ^j^Uaiui t j^> b.^_Lj 4 _>rs >»t 4 - 4 ^ 
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_ (Jt^ Mitt _ 

* jj^jCLdl oL_u_o (^i 1 x 1 ! l_ 4 ^? Cjjjtlxll 4 L^-uilj 4 l ^ j>s_ v XI ^U^ul <^jL ^3 0 ^ ' ^‘~~> 1 xj cj^ ^ 

9 .LJL£ 

X 

* 3 jjJu^ w_S^_>-Lj (cul^illl) ljIjIxII Iluj LsJLo < ^ ■ • *—• Lj lj^T j^Hil ^L^-a/l Ijuj X 
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_ 9 PROLOG t l-g-»j >_d _ 

< Jaj ti>i*tT Prolog 4_j Lvj aJLc 6ybj ^ixlI l_4 t, aloIxSIj <jl JjL^wLJ X 

. 1-4 

« 3-icLlill &Jl&> '2— C c^fc jJL l 4 -u^L>> <uJ!j Ljl jt^ 1 4 3 Ac La ^j-4 pTOlOg t—lil LLj . ^ X 
^j_4 4^j-sdl 3 -ulL 2 2_ Couti L^jLa DjLIL>.^r l2-uk ji JIJ-<-u PTOlOg ^3 Hj l_4 X 

3 -ulI^ £_4 ^Uajj FROM TOP TO BOTTOM jiuuSU 

* 43j-*Xl 

♦ ^L>o]j J^LUll! Ja j 3 ■><‘; t <G_iLj l_4_di ^y-Ls-ju jjl * V X 

^U! p-Js ±1x2 y l^-c^i-u^ i \^T 1 J^SLj j| iioi_J 1 ^_>J<_3i JjLLLUI J,^ -wI\1* & X 

* L^jJLc j^LstJ I 

i« 

J^JL>J! ^_4 -Lj^il i loj (jl 4 U 0^3 *- >l - . l ~^1 ^^>0 4 ^ A rf^' b-^J- 4 PROLOG ^ 3 < 1 * 0 X 

_L>0^f L 4 aJLc * ^1 Lll I J^il! Li->0 J 3 («)Vt ^_>0 J-CU^XI 4 £=aj->- £_jLHj J 

♦ ii o i -.j 1 ^n 0 lj L_i-j^>o j^ jl>j 1 ^j-4 Prolog 
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Jl^lrt 4 JLt4 

A-Sj-jlII So^La ^11 ^J_i La LLLLsi Lot ^-A^ ■ A". T X 

Boy(ted). x 

Boy(bill). x 

Boy(joe). x 

* Oj 1 .'~— 1 *_2j^s.Lj c L ft i ii ^ 1 (_LU n Aj I ~ ^ X 

^ m u • no ._i_; tLSjjii' a. ii_\^o _j pv y - i■ boy(john) ? ji_m._i x 

j^iuU iuijLLaii jjsj boytbill)'^ AiijLt^. boy(ted) j Vji prolog -boy(bill) ?■ 

. yes u i — ^ ojUajJi jy*—" boy (bill) j i 


: TI jl, ,i A" , ii Vi I * . t-. o i LLii ^ ■''j A . t i Jj^LLa ^a c^.4.aJ I 4_)^_>i j L l I S Lo -) ^jV ! X 

x ?-boy(Boy) • 

jlinI I^la ^L>ul /ySL»-J • boy(ted) - L>Ll a t j ^ jL U I I 1l£> jJjLLa-i La jL>«j^r iLSjjiil SacLa 2_ prolog l 1 i- > «-lj X 

:olj->JI ij^S^ Boy J 1 3^>Ll.a-U t6(J 4 -a-i a i *^a3-LLi 

?-Boy=ted x 

* Lli L uaj Lj->_ > - ^j_a l L ^-JI Prolog j_iLoj ,_L>J! t_L£ .ll im" ml ^~>_> i u£ JujX ! 4 i lt-> I ill X 

ijjSLjg j j ^L L q- u bill id a_> rt t i i^v>iiL» <l>.l?oi ^slojj boy (bill) L/hn joaud x 

• Boy=ioe iSj^^ 4-iL>llluI ^Iajuj j_».i ^l>«ji <_yiL». lii a -ji^ a ~ > i. < j ^ 4 4_l>Lj s^_a u^jii > >\t—> -Lie Boy = joo x 

lLi->i-iJI Juuu LaJ <A3j_x1 I 3_lc la i A 111^> ^ ^ q~ iii i ^J^J^JI ^j_a LU Luj 131 X 

• on id_iL>. jiTi 9 


(Jtj (lltt 

9 AjJIj^^TI CjUlUI 2l ^Ltxu^Tlj jl>LUI J_Ll<£} C#-* (jjp-^JI La X 

i_jI^j>JI X 

l1c>wJI JM->- j-lij.a!I Lp 4_JI 4 i l <ar Lj^TjL>Lllt ,_LLL<:iJ X 

wj_tuL>i_LI <l^jv4-^-c. L lj ^L^yi LaL-u • 4 ^l2 ^Lto^T 

fj-a • (J^jLLq- U 4^l2 cLLsjC ^_ajail 

• prolog 

. j¥ ^_~>i-lXI .iLlxuI SjLc) (jiiL^-i * Ljjv^T g to wji (_^j3»l i^jL 3^LL>-I c4lLi^ X 

. 4 _(_jIj^s. »/1 CjUlUI 4 r : ^Li _4 4 " ■ Aj i ua> Ciljil ( j_a I^JL£ 

S_lcL 4JI (j-a>L» 4_«JL^j SjjvIj 4-o-Jl (J^>LLU jl^L) prolog ^_ 
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AND, NOT, ORc^uxi 

and f>l->.j<r>.<>iLi «Lu£rt 3_ic Ja_ij 1,'tJi‘va_i oMci .»,-.11 A£jjt£| 3_Lclii ^ic cLuiui 3 _l*j * t ■ *11 »^itVim'l X 

?-boy(bill),boy(ted) . x 

yes x 

?-boy(ted),boy(jason). x 

no x 

• jAii ^ jjl not_u_L>- l j-L*_a jtjLaj LLfc U-IS L -a-i X 

?-not(boy(ted)). x 

On x 

?-not (boy(iason)). x 

yes x 

.2 -- y: .M I Ja-iUajJ ji U UJO 0 1 

Ajulj-i ji i_oo 2^SU j J^tul '-Uij i = j \i* i - 1+ A-i.ua Ljj 4_> laf. ojJli 4-aI.,>■>«"> ml l ^SL*J IjJ. LuL».a 03SU AiiLua VLi Luaai .J-aLsua nOt ijliS ^3l^JI A- 

?-not boy(ted) . x 

no x 

?-not boyO'ason) • x 

yes x 

• 1^,'iC. i Jj_^la -JLLfcj ^uibLU! , a k3 _u_^j L^jV ■ ■ *—» 1 ^1 '■ ->i i im UJtSJ 3 : Alaj) 3 1 a AluaLd^a pTOlO^ 4_ j; jJI Of J_aL*i! i iA it JUufc X 

:<_yJLUI JluiLi T i »iVi -a Aj^u-lSLiVl A-xUb aLbtl LaLb JbLLa-a aLbua ^SLI tja l-»'< a J_aLxil l_LA> 

?-boy (bill);boy (ted). x 

yes x 

5 )) - boy (ted);boy Gason) x 

Yes x 
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* prolog iLkU jujm jL^uJjJi oU>>Ji u* u x 

i_jI^j>JI x 

ljIjLolII jj-a i"tl lUta 3, I a»j ,,, At I X 
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^j <*j-Y.- ti y>ail 


4^jtXI 5ael£ 2L ^ULa «4l.gya LL^j V ^SU< J-J^JU j4i/> L3L_>4 t_i£ja X 

SaeLa 2_ 4j >>^» tfl dJLlA L* JlJ-uJb 4_tcjj aa .atfjYI ljL4^JLjl4 ^yJI 

(_)dj trtoitl 4 Vi ■>« <ti 11 j-4j j>| t ml LllSLqa aJL^JI aa^ £-* »lVir.j 43j^lt 

l«Iu V 43) V] J ^ KlXt 4LaLaL4^3 Prolog 2L J-aLju^ • ^J^tiitl J^Iib ^r.i tj ^alj 


?-boy(J. x 

yes x 

^iulS L^ISL! jLuiaZLuiVt yujj L&a^»l t»j J^Ull PTOlOg <1 <« X 

V* h^UakIj USLj^j V LglSLl 4djjiil Sac La £_ duLAjua lilLlfc 1)1 ua^ju ta5L&£ : 4 4 -tall aaA 

* 1 trv>> 4llxuj (j\j Vihj^ tVirt^ boy ji boy :Q^4<ti3 j> m ^jruJUUt jLuiiu n>Vt (jl >h> 
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lSSj L>dt (JJ4 4 1 mini JS:ni lprOlOg L-xUSljJ 4-4 -l 2 a>»G Cilj 4^1 LjV^klXt X 
4 h H >14 ^ykj J_uL<aIUI 4j i JJ^ H^ -LI 4^2 g l Vi r. j l^SL«a li^o la^jj 

* 4_»aiy>*^ri ljUlIii ^ LLm y i 

(Jallj Jj_>o 4 A qc pro log a 3 *« i Laalc CjIjI < <i 3 ~* <<>V I lj^Tj^HLI ^ta^wLmt i^ 5 L«a X 

Jj_>i_JI ^L>o ale * ljI j .Vurtt Sac La ' 2 — ^ya ^_yL3_jLLa_4 4-tl^c JLjj-G ^j-4 Lj^fy>mi 

* knowledge bese 4 ^j-*xi sacia ' 2 — isa^j ^yj t i ^_ta ^Lxj 

j^qja (^1 4 -llIj (^all ^yjljUstJI J^ai jja j-l-u G - U 4 * \ 3 <nil 4 Vi lL .It j_4j ^a^wLua X 
* la^L^ol ale LyLc ljj)\V> 4^1 4!_4_La ^jiLJ y>.f 
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_ LjljJUaJI ;(‘ _ 

:<L2^_jil! 3_uiUi l j^ua Ljl^JLLaJI tLJLUl tLLLaVI J>ji • \ X 

aeroplane(spitfire). x 
aeroplane(dakota). x 
aeroplane(lancaster). x 
aeroplane(hurricane). x 
aeroplane(comer). x 

Cj-i>u La Q-ui Ij La l_iX 

?-aeroplane(hurricane). x 
?-aeroplane(jumbo). x 
?-aeroplane(_). x 
?- aeroplane(Plane). x 

3ocla (jJlj La > rti^>i L)Vl* Y X 

aeroplane(Plane) x 

•53 0 -L>o La > ij—L3 ya . \^~iG • 1 g'*^~i <La_il intl CjIjI i a ut^I Li ,~ 1 1 iLtl I 3_uiLii ^.l Tu »I X 
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